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ABSTRACT: 

A medical connector is for use in transferring fluids to and from a patient. The connector has a 
primary conduit, which has an upstream blanch in fluid communrcat'on with a primary source of 
fluid and a downstream branch in fluid communication with a patient The connector also has a 
secondary conduit in fluid communication with said primary conduit. Additionally, the connector 
has a hollow, resilient valve positioned such that the primary fluid can flow through the valve 
when the valve is in a decompressed state. The valve has a tab extending into the secondary 
conduit such that a luer inserted in the secondary conduit compresses the tab, fliereby 
preventing flow of the primary fluid through the connector while permitting both flow of fluid to the 
patient from the luer and flow of fluid from the patient to the luer. 
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(57) Abstract 

A medical connector is for use in transfer*- 
ring fluids to and firom a patient The connector has 
a primary conduit, whidi has an upstream branch 
in fluid commimication with a primary source of 
fluid and a downstream branch in fluid commu- 
tUcaticn with a patient The connector also has 
a secondary conduit in fluid communication with 
said primary conduit Addidonally, die connec- 
tor has a hollow, resilient valve positioned such 
diat the primary fluid can flow dnougji the valve 
when die valve is in a decompressed state. The 
valve has a tab extending into the secondary con- 
duit such diat a luer inserted in the secondary con- 
duit compresses die tab. thereby preventing flow 
<tf the primary fluid througb the connector while 
pemitdng both flow of fluid to die patient ficom 
the hier and flow of fluid from die padent to die 
luer. 
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MEDICAL CONNECTOR 

par^fffflimdnfthfi Invention 

ReM of the Inventbn 

This invention relates to the field of medical devices using a vahre for transferring medication 
5 mtravenottsiy from one location to another. More spedficaBy, this invention is directed to an improvement 
fai medbal valves to ensure that the patient receives the entire dosage of medication, while also providing 
a means for withdrawing blood from the patient 
BacknrnmidDiscnssifln 

The manipulation of fhnds for parenteral administration m hospital and medical settings routinely 

10 invohres the use of connectors for facStating the movement of fluids between two points. Oftentimes it is 
deshabie to have the patient recove mediation from a number of different sources using the same IV. Such 
a system may be accompEshed, for exam|rie, by using a Y-connector, a piggyback connector, a T-connector, 
or a manifold. Such devices have at least one secondary conduit connected with the primary conduit to add — 
one or more secondary fhnds, such as drugs, for example, to the primary fluid being infused into a patient 

15 through the primary conduit 

Many connectors or valves, especially those employng several mechanical componmits, have a 
relatively high vohmie of fluid space within them. A serious problem in the medical field has been the 
existence of this 'dead space" at the intersection between the arm and the main bore in medical connectors 
which prevents the patfent from recming tiw fuB dosage of medication, smce some of the medicme remains 

20 in the dead space of the connector. For exampler m several prior art menif olds the operator inserts a syringe 
bito the secondary conduit to introduce a secondary fluid into the primary fluid stream. However, because 
of the dead space that exists between the end of the syringe and the primary conduit passage, some of the 
secondary fluid wil remam in the junction between the secondary conduit and the primary conduit 

Previous vahring devices have focused on removing tfie undesirable dead space in such devices. 

25 A one-way vaMng apparatus formed in a manner such that creatnn of undesirable volumetric dead 

space is substantially prechided is shmivn in U.S. Patent No. 4,666,429 to Stone and U.S. Patent No. 
3,416,567 to Von Dardel et aL In the several embodiments descried, a movable element is positioned 
adjacent to tiie inm waD of tfie primary conduit at the junction between the secondary and primary condmts 
so tiiat the movable element forms a one-way valve. The design of the secondary conduit aUows tiie tip of 

30 a syringe nozzle to be substantially adjacent to tiie movable element The movable element is partiaBy 
displaced due to fluid pressnre from tiie flow of secondary fliud tiirough tiie secondary conduit toward tiie 
pronary conduit tiiereby aHowmg the secondary fluid to pass by the movable element and enter tiie primary 
conduit stream. Once tiie secondary fhdd passes tiirough tiie junction, the movable dement returns to its 
orqinal podrion, Uockbig tite junction between tiie primary and secondary conduits. 

35 bi the intravenous environment it is often desbable to utize a devfce having tiie capabrity of both 
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introducing Mi medication or witlidrawino blood from a patient However, the movable element of the '429 
and '567 patents provide only oneway floid flow, since the movabb element is not di^laced due to fhrid 
flow in ttie primary passageway, and therefore, fluid from the patient cannot be drawn into the secondary 
condidt Two-way wives are advantageous for drawing a patient's Uood back to determine if the W system 

5 is propwiy inserted mto a patient's veto to provide medicatsin. Further, two-way vahes have the additional 
advantage of having the capacity to withdraw Uood samples from the patient 

An example of a two^eay vahn is shown n U5. Patent No. 5.269,771 to Thomas, et al. A hollow 
piangw means is extended through the vahe means witWn a housing to provide free fluid communication 
between the idet md the outlet of the device tiirough the caitral passageway of the phmger means. A 

10 syringe coupled to the inlet may thai Introduce fluid to the patiait or, to the alternative, withdraw fluid from 
the patienL 

A sertous drawback to tiiis prior art device is tiie large amount of votametric dead space that exists 
not only witfito the centrd pasagewey of tite phmger means, but abo-withm-tiie passageways of tiie 
housnig. Thus, e large amount of tiw nwfication to be tronsferred to the patient remains m tiie dead space, 

15 thereby prevemtag tiie dtfvery of an ex«t ammrat of medication. The deBvery of en exact amount of 
medication may be criticai to some siturttons when cheraotiierapeutic agents are being adnmbtered or sm^ 
children are betog treated. An toexpensive medical connector for transferring medication from a number of 
difierem sources ustog tiie same W whereto dead space is ratohiized and fluid to ti« secondary conduit Is 
bidrectional would be of great benefit to the medical community. 

2Q Summgnf of the Inventton 

The medtoal cnmector of this nvention has several features, no single one of which is solely 
responsibb for its desirable attributes. Wittiout Omiting tiie scope of tiiis mvention as expressed by tiie 
datois which folow. Its men premmoit features wiO now be discussed btfefly. After constdertag this 
discusston, mid particubrly after readtog tiie section oititied -Oetaited Description of tiie Drawfegs,' one wi 

25 understami how the features of tiiis tovention provide advantages which toctode safety, reliable end 
repeatabie performance, shipicity of mamifacttire emi use, eradtoation of dead space, and capacity for one- 
way or two-way f bid fbw. 

The present tovention relates to a vahm posittoned at tiie totersection of a prtoiary conduit and a 
secondary comhiit of a medical comiector. The vahe of tin present nvention is a hollow, resiBent tube 

30 , oriented atong tfie tangitodtoal axis of tiie primary conduit The tube, in its resting state, bbcks tiie fluid 
padi to ami from tiie senrndery comluit The primery eomluit has an totet at its upstream end and an outiet 
at Its downstream end. The primary conduit has an upstream portion defined by tiie portion between tfie 
upstream end and tin junction witii the secondary comluit. as weU as a dm«nstream portion defined by tiie 
portion between tiie downstream ami ami tiie junctimt FMd passmg tivmigh tiie primary conduit wiD pass 

35 tiuough tiw holow valve, but wifl not be abb to enter tiie secondary conduit of tiie connector. Extending 
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from the exterior side wall of the valve and into the secondary conduit cavity is a tab that is positioned off- 
center within the cavity of the second conduit The outer diameter of the vahre is slightly larger than the 
inner diameter of the primary conduit of the connector to ensure a fluid tight fit 

Tlie secondary conduit may be frusto-conically shaped so as to receive a standard tapered male kier. 
5 A lusr inserted into the secondary conduit may be boated m one of two positions. At a first position the 
tip of the male hier contacts and rests on an annular ring or other protrusion that s integral with or attached 
to the liner waO of the secondary conduit a short distance above the tab of the vahre. The annular ring or 
protrasnm may be manufactured of the same plastic or other medicaOy mert material that the medical 
connector is manufactured front Altemativeiy, a tab may be provided withbi the secondary conduit to 

10 provide the same function as the annular ring. 

To mject fluid from the secondary conduit to the patient the luer is inserted to the first position 
and fluid from a syringe or other medical device in fhiid communication with the hier is introduced mto the 
secondary conduit whereby the resulting fluid pressure partiaDy displaces the resient-vahreraUowing fluid 
from the syringe to pass through the luer and beyond the tube into the primary conduit. Once the fhnd from 

15 the syringe has passed mto the primary conduit the resilient vahre returns to its orig'mal shape, stoppmg f hrid 
commonteation between the primary and secondary conduits. Because the distance between the tqi of the 
her at the f bst positiDn with respect to the vahre is so sn^ll any dead ^ace at the junction between the 
secondary conduit and the primary conduit is minimized. At the first position, the medical connector and 
valve of the present bwention perform as a fluid pressure-activated one-way valve. Moreover, while the hier 

20 is at the first position, primary fluid continues to flow through the primary conduit from the upstream end 
thereof to the downstream end thereof. 

To withdraw flidd from the patient bito tiie secondary conduh, the tip of the hier is pushed further 
downward and rides over the annular ring or other protrusion, making an auditory "clicking" sounl The 
cGckmg sound informs the operator that the hio^ is located m the second positkm within the secondary 

25 conduit. In the second position the edge of the hior tip eigages tiie tab of the vahre and forces the tab 
downwvi As the tab is pushed downward into tiie primary conduit tiie walls of tiie vahre accoriEngly are 
biased downward and the valve collapses to close off primary fhnd flow through the primary conduit 
upstream of tiie mtersection of tiie primary and secondary conduits. 

With the male ber b die second position, the vahre b mabtained b its collapsed positbn, provUmg 

30 an open passageway to withdraw fluid from the patient to tiie secondary conduit whOe effecthrely 
mabtainbg a seal bamng fluid flow tiirough tiie upstream portion of the primary conduit. Sbce primary f bid 
flow b sealed off by the collapsed valve, no clamp b required b die primary conduit to pmch off the conduit 
and prevent prbiary fhnd fbw durbg withdrawal of fluid from tiie patient Furthennore, the portion of the 
valve upstream of the junction mamtabs a fluid-tight seal aga'mst the inner watts of the prbiary conduit. 

35 Such a configuration ensures tiiat no primary fluid is nuxed with the patient's fabod as tiie bbod is 
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withdrawn into the secondary conduit. Thus, the present invention provides a pressure-activated vahre for 
hjecttng fluid into the patient, as well as a luer-activated valve for withdrawing fluid from the patient 

Due to the novel features of the present invention, the present invention overcomes a key problem 
in the prior art since it provides a one-way and two-way vaWe with minimal dead space vi^hib also being 
5 inexpensive to manufacture. 

In an alternate embodiment instead of emptoying a tab attached to the vahre to compress the vahe, 
a movable tab may be attached to the inner waR of the secondary conduit, h this embodiment the tip of 
the male hier contacts and biases the movable tab downward. bi turn, the movable tab forces the resffioit 
vahm down to a position where the vahre collapses and seals off the primary conduit from primary fluid flow 
10 while provhiing open fhnd flow communication between tiie secondary conduH and the patient 

Brief Description of the Draw'mos 
The preferred embodiments of this mvention, illustrating its features, w3l now be discussed in detal 
These embodimeBts depict the novel and nonobvious medical connector of tiiis Invention shown in the 
accompanying drawngs, which are for ihistrative purposes only- These drawings inchide the foitowmg 
15 iQureSr with Ike numerals indicating Dee parts: 

Hgure 1 is a partial cross sectionai view of the vahre of the present invention in a closed position 
within a medcal connector. 

Figure 2 is a partial cross-sectional view of the valve of the present mventkm in tiie open portion 
within a meiBeal connector for injecting fluid mto a patent 
20 Fqure 3 is a partial cross-sectional vbw of tiie vahre of the present invention in an open poation 

within a meiGcal connector for withdrawmg fluid from the patient 

Figure 4 is a partel cross-sectional wew of an alternate embodiment of the medical connector of 
the present invention wherein the vahre is in a dosed poshion. 

Fqora S is a partial cross-sectional view of the ahcmate ariiodiment of tiie present mventmn 
25 shown in Figure 4 wrherem the vdve is in an open posWon for witfidrawing flind from the patient 

F«nre 6a is a perspective view of an akemate embodiment of vahre of the present invention 
showing the valve in a closed position. 

Figure 6b is a partial cross-sectional perspective view of vahre shown in Hgure 6a 
Fqures 7a and 7b are cross-sectional views of the ahcmate embodiment of the vahre of tiie present 
30 invention shown in Figures 6a and 6b where tiie valve is shown in a ctosed position and an open position, 
respecthrely. 

Figures 8a and 8b are cross-sectional views of an alternate embodiment of tfie present mvention 
showing the vahre fai a ctosed position and an open position, respectively. 

Figures 9a and 9b are cross-sectional views of an altcmate embodiment of the present invention 
35 showing tiie vahre n a ctosed position and an open position, respecthrely. 
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Figures 10a and 10b are cross-sectional views of an alteniate enbodimcnt of the present invention 
showing the vahre in a ctosed position and an open position, respectively. 

Figures 1 la and 1 lb are cross-sectional views of an alternate OTbodimcnt of the present invention 
showing the vahre in a closed position and an open position, respectively. 

Figures 12a and 12b are cross-sectional views of an alternate embodonent of the present mvention 
showing the vahre in a closed position and an open position, respectively. 

Figures 13a and 13b are cran-sectional views of an alternate embodiment of the present invention 
showbig the vahre m a closed position and an open position, respectively. 

figures 14a and 14b are cross-sectional views of an alternate embodiment of the present invention 
showhig tiie vahre in a closed position and an open position, respecthrehf. 

Detaited Description of the Drawmgs 

pQure 1 Ohistrates a preferred embodiment of the medical connector 10 of the present invention 

where the vahre 20 is in the cbsed position. Medical connector 10 comprises a primary corahnt-l 1 in fluid 

communication with a secondary conduit 12 at junction 16. The primary conduit 1 1 has an miet 13 at its 
upstream end and an outfet 14 at its downstream end. The primary conduit 11 has an upstream portion 26 
defined by the portion between the upstream end {inlet 13) and tire junction 16 with tiie secondary conduit 
It as wel as a downstream portion 27 deftied by the portion between the downstream end (outlet 14) and 
the junction 16. Vahre 20 is preferably located at junction 16. The longitudinal axis of vahre 20 is m 
alignment witfi the longitudinal axis of primary conduit 11. Positioned at junction 16 of medical connector 
10. vahe 20 in its imcompressed state prevents any fluid flow between secondary conduit 12 and primary 
conduit 11. Valve 20 comprises a hollow, resiSent tube 24 and tab 21, where the tube 24 is furtfier defined 
by upstream waB section 23 and downstream waB section 21 Tab 21 of vahre 20 extends from tiie side 
wall of valve 20 Into secondary conduit IZ Vahre downstream waD section 22 extends a short distance 
downstream in primary conduit 11 beyond junction 16, and vahm upstream waD section 23 may extend 
comparatively a longer distance upstrean past juncthm 16. Atong tiie mner waBs of s«:ondary conduit 12 
is amndar ring 15 positioned sBghtiy above tab 21 of vahre 20. Preferably, tfie cavity of secondary conduit 
12 tapers inwardly so tiiat secondary conduit 12 may be adapted to fit snug viritii an ANSI (American 
National Standards Institute, Washmgton, DX.) standard emi of a medfcal implement. Typically, tfie 
mtptonent is a syringe, taer, or any one of a wide variety of conduits used m medrcal appGcations, A hier 
is defined as any tube for fluid communfcation and may also be commonly used witfi a medical bnplement. 
Luers may vary in shape and can be conrcal, cylindricaL or any otfier shape known to those of skiB hi tiie 
art The secondary conduit 12 is defined by a proximal end 18 and a distal end wtiich is at junction 16. 
Advantageously, the proiimal end 18 of secondary conduit 12 can be equqjped with a tocking mechanism 
to facBitate tacking of secondary conduit 12 to a variety of nwdical implements or connector devees. For 
exanple, referring to Figure 1, tocking ears 17 near tiw proxmial operang 18 of secondary cooduit 12 are 
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preferably provided, such that the secondary conduit 12 can be bcked into any compatible hier-iock device 
known to those of skiO in the art 

As configured, during operation fluid from a primary fluid source (not shown) enters inlet 13 of 
primary conduit 11 and flovirs through tube 24 of vahre 20 and out outlet 14 of primary conduit 11 for 
S transmission to the patient The outer diameter of tube 24 is preferably sightly l»ger than the inner 
diameter of primary conduit 11. Therefore, a fluM-tight fit is ensured betvireen the valve 20 and the Inner 
waO 29 of the primary condint 11 to prevent any primary fhjid flowing in between the waBs of tube 24 and 
primary conduit 11 and mto secondary conduit 12. With the valve 20 in this configuration, m) fhud is 
aflowed to flow between secondary conduit 12 and primary conduit 11. 
10 Upon injection of fhnd from a medical knplonent 30 into secondary conduit 12, one-way vahrlfig is 

provkted for f bid flow from the medical implement 30 into primary conduit 1 1 and to the patient To hject 
fhiid from the secondary conduit 12 to the patient the medical bnplen«nt 30 is hserted mto a first position 
n secondary conduit 12 and fluid from a meifical inplement 30 is introduced Into secondary condjA 12, 

15 As shown in Hgore 2, the proximal end 31 of medical implement 30 is nserted mto secondary 

condut 12 until proximal end 31 contacts annular ring 15. Because annular ring 15 is positianed to be a 
very short distance from junction IB. dead space between proximal end 31 of medfcal Inplanent 30 and 
junction 16 is nwramed. With the edges of proximal end 31 resting on annate ring 15, medkal inptownt 
ffl is m a first position whereupon by injecting fhiM tfirough medical implement 30, the resulting fhdd 

20 pressure partially deflects resliait tube 24 to allow the secondary fkiid from medical jmptoment 30 to pass 
beyond vaWe 20 and nto prnnary conduit 1 1 and nto the patient After the secomlary f bid from mecfical 
implement 30 has passed tiuough junction 16, resiient tube 24 decompresses and returns to its origmal 
shape. The abrity of tube 24 of vahre 20 to congress under fluid pressure and to return to its ordinal 
shape is determmed by the resBiency of the material used to maiufacture the vahre 2a By mmeifiately 

2S retunng to its orighial shape upon temmation of fknd pressure from the medcal hiplamem 30, vahre 20 
prevents any back flow of fluid from outlet 14 to secondery conduit 12. Moreover, boause upstrram waD 
section 23 is hmger than downstream waD sectkin 22. tiie fluid pressure introduced by medfcal mptenCTt 
30 is not great emnigh to push the upstream end 28 of tube 24 to overcome its fhiidtight seal wfth the 
wails of prsnary conduit 11. Thus, during this procedure, primary fluid flow from inlet 13 toto secondary 

30 conduit 12 is prevented. Alternatively, tiie valve 20 may be manufactured from a material that does luit 
require the upstream portion 23 of the tube 24 to be binger than the downstream portion 22 of the tube 
24 while stiB aclneving the advantages of the present invention. 

Figure 3 ilhistrates the two-way valvtag feature of tiie present invention. As shown m Figure 3, 
proximal end 31 of medical knplement 30 biases tab 21 downward, thereby compressmg and maintabimg tube 

35 24 bi an open, flwd comrouracation position. In order to wittidraw a sample of fluid from tiw patient 
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proximal end 31 of meifical imptanent 30 is pushed over annular rmg 15, th»ehy providing an auditory 
"dick" sound as the medical implement 30 Is set in the second position. This "cfick" sound is an aniEble 
signal which a user may rely opon to mdicate that medical implement 30 Is bcked into the second positnn 
within secondary conduit 12. Altenuthreiy, the user may be ahle to detennine the position of the meiScal 

5 'mpiement 30 in the secondary condmt 12 by touch and sight, and a audtbie click would be umiecessary. 

The edge of pnndmai end 31 of medicai inplemem 30 biases tab 21 downward mto the 
passageway of prhnary conduit 11. Tab 21 of vahre 20 is specifically designed to be positioned off-center 
withm junction 16 to alow the edge of proxnnal end 31 to contact tab 21 when medical implement 30 is 
in the second posliion. Tab 21 can be positioned off-center towards any side of secondary conduit 12. 

10 However, m certahi anbodimwts, it is daardilB to position tab 21 cbser to the downstream end of primary 
condiBt 11. 

to response to the displacement of tab 21, tube 24 cobpses, as shown hi Figure 3, to dose off 
any piinary fluid flow to prfaary comhdt 11 from htet 13. Additionalyriipstream waB section 23 also is 
displaced toto the passageway of prtawy conduit 1 1, tort because upstream wall secton 23 is comparatively 

1 S bnger than downstream waO section 22 or ahematively. the strength of tiie material of die tube 24 does 
not cause separation of tiie upstream waD section 23 from the Inner wals 29 of primary conduit 11 
upstream of tiie junction 16, the force from medical anptanent 30 Is not great emiugh to displace tim 
upstream end 28 of upstream wal section 23 from Its fhdd-tight fit agarast the toner waBs 29 of pitonry 
cemtaH 11. This, prtoiary fluid flowtag toto tttat 13 Is completeiy btodced from entering secondary conduit 

20 12. Wfth an open passagevrayniatatatoed between outlet 14 and secondary conduit 12 tiirough primary 
conduit 11, an operator may draw a fluid sample from tin patient toto medical toipiement 30. Alteroativdy, 
tiie two-way vaMng feature aOows an operator to draw badt a smal ammmt of f hud from the patient toto 
me&al toipiement 30 to deteradnB whetfnr tiie W system to tosorted toto tiie patient" a veto so tiiat 
medication may be safely rad properly trawnhted to tin patnit. 

25 Advantageouriy, a damp is not required to ptodi off prtowy flu'd f tow m primary conduit 1 1 when 

witidiawtog Add from tiie patient, ance vdve 20 cdbpsesdmm to effectivdy sed off conduit 11 wben 
medEd toqrfement 30 Is to tiie secondary poation to secondary conddt 11 This, when toer 30 is ptoced 
to ti» first positDn, vdve 20 acts as a pressfflB-aetivated one«ay vah« for iqecting fluid toto a patient; 
and when toer 30 is ptoced to the second postion, vdve 20 acts as a two-way vdve for totrodudng or 

30 wrthdrawtogfldd from tiie patient Due to tiie BmitBd number of components, flie medical connector of the 
present tovention b toexpenshre and easy to manufacture. 

An dteinata embodhient of tiie two^ay vdvtog apparatus with rotoimd dead space is illustrated 
to Figure 4. to tiie dtemate embodtawnt, vah« 20 is a toiltow, lesSent tube reshimg witiim primary conduit 
1 1 at junction 16. As to tiw preferred odiodmient Hustrated to Figures 1-3, vdve 20 comprises a tube 24 

35 havtog a upstream waO section 23 and a downstream wdl section 22. tostead of havhg a tab coraiected 
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to tube 44, a tab 25 is attadied to the inner wall of conduit 12 adjacent junction 16 and beneath annular 
ring 15. Tab 25 serves primarily the same functwn as tab 21 of figures 1-3 to maintain downstream wall 
section 42 of valve 40 in a deformed position so as to provide fluid communication between secondary 
conduit 12 and primary conduit outlet 14 when medical imptanott 30 is h the second position. Figure 5 
akistrates medical imptanent 30 in the second position within smmdary conduit 12. Upon ridktg proximal 
end 31 of medical implement 30 over annular ring IS and faito the second position, the edge of proximal end 
31 biases tab 25 downward into the passageway of primary conduit 11 to displace vahre 40 from bbcldng 
junction 16, and coDapsing downstream wall sectfain 42 to dose off upstream primary fluid flow from primary 
cmuluit inlet 13. Upon withdrawal of medical implement 30 from the second position within secondary 
condtnt 12* tab 25 returns to its natural poshian within secondary conduit 12, aBowing resilient tube 44 of 
vahe 40 to return to its original shape. 

Altemathrely, annular rmg 15 may be substituted for a tab, a protrusion a ramp, or any otiier 
- stracture known to those of ddO ta the art. Preferably, annular ring 15 is made of the same material as 
meiEcal connector 10, that being a plastic or any other medially inm matertaL 

Hgures 6a mi 6b show an ahemate anbodin»nt of vaWe 20 of die present invention that may 
be used m mediical connector 10. Valve 20 in figures 6a and 6b have tab 21 and tube 24 with inner bbcks 
61 and 62 whUi seal off upstream primary fluid ftow when tab 21 is pressed down by medical anplement 
30 h the second position. Rgures 7a and 7b further iiustrate tbe functioning of the alternate embodimant 
of the valve 20 shown m F^ures 6a and 6b. Fqure 7a shows the vahe 20 In the closed position, whie 
F^ure 7b shows the vahre 20 in the open positmn. 

FQures 8a and 8b show another attemate embodiment of vahre 20 of tbe present mvention that 
may be used in medical connector 10. Vahre 20 in figures 8a and 8b have teb 21 and tube 24 with inner 
bbcks 81 and 82 which seal off upstream primary flidd flow when tab 21 is pressed down by medical 
implement 30 when medical knplement 30 is in the second position. (Figure 8b). 

figures 9a and 9b show another altonate onbodnrant of vahre 20 of the present invention that 
may be used in medical connector 10. Vahre 20 h figwes 9a and 9b have tab 21 and tube 24 witii inner 
bbcks 81 end 82 which seal off upstream primary fbid flow whsi tab 21 is pressed down by medical 
knpbment 30 when roecEcal implement 30 is in tiie second position. Furtiier, tube 24 also coBapses wboi 
tiie tab 21 is compressel (Figure 9fa). 

figures 10a and 10b show anotiter embodiment of the present inventbn. Two inner Mocks 81 and 
82 dose off primary fluid flow when die medicai imptament 30 is in the second position widi tab 21 
compressed as shown in Figure 10b. 

Figures 1 1 a and 1 1 b show anodier endiodiment of the vahre 20 of the present invention which seals 
off prnnary fluid flow upstream when tab 21 is compressed by medical onplement 30 as shown in Figure 
lib. 
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Figures 12a and t2b show another embodiment of the valve 20 of the present invention which seals 
off primary fluid flow upstream when medical implement 30 compresses the tab 21 as shown in Rgure 12b. 
Vahre 20 comprises a tab 21 and a gate 90 where gate 90 seals off primary fkiid flow upstream in primary 
conduit 1 1 when medical bnpbment 30 b pushed into the second position, thereby biasing tab 21 downward 
and forcing gate 90 to dose. 

F^ures 13a and 13b show another embodiment of the valve 20 of the present invention whcb seals 
off primary fluid flow upstream vvhm medical implement 30 compresses the tab 21a or tab 21b as shown 
Ri F^nre 13b. 

Figures 14a and 14fa show anotbo'embodimait of the valve 20 of the present invention which seals 
off primary fhiid flow upstream when medical implement 30 compresses tab 21 as shown ni Rgure 14b. 

Scone of the Invention 

The above presents a description of the best mode contenqilated for canrying out the present 
uiventran, and of the manner and process of making and using it in such-full dear, concise and-exact-tenns- 
as to enable any person skilled fai the art to which it perta'ms to make and use this nvention. This mvention 
ii; however, suscept&le to modifications and alternate constructions from that discussed above which are 
fuDy equhraient Consequently, it is not the htention to finnrt tins nvention to the particular embodiments 
disdosed. On the contrary, the mtention is to cover aO modifications and alternate constructions comhg 
witiim the spirit and scope of the mvention as generally expressed by the foBowing daan$, which particulariy 
point out and distinctly daim the subject matter of the invention. 
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WHAT IS eiAIMED B: 

1. A meiEcai connector for use m transferring fluids to and from a patient comprising: 

a primary conduit said primary conduit having an upstream branch in fluid communication 
with a prbnary source of fluid and a downstraam branch in fUd communication with a patient; 

a secondary conduit in fluid ccnrniunication with said primary conduit and 
5 a hoOow, resiBBnt vahra positioned such that said primary fluid can ftow through ^d 

valve when said valve b in a decompressed state, said vahre having a tab extending into said 
secondary conduit such that a kjsr inserted in saM secondaiy conduit compresses said tab, 
thereby preventing flow of said primary f hiid through said connector whie permitting both flow 
of fluid to said patient from said hier and flow of fluid from said patient to said taer. 

2. The medicai connector of data 1, wherein said mnUcal connector further comprises a 
protrusion positioned ahmg an inner wan of said second conduit. 

1 The meifical connector of data Z wherein said protrusion comprises an annular ring. 

4. The medfcd connector of Claim i wherein s«d protruaon comprises a pair of tabs 
posittened along an inner wall of said secondary conduit 
f g 5, The medical connector of Ciata 1, wherein sad vahre is in fluid tight engagenmnt witb 

an inner waD of said primary conduit when said valve is in a decompres^d state. 

6. The medicai connector of Clata 1, wherein said hier may be raserted to a fffst poation 
withm said secondary conduit such that dead space m said secondary conduit is substantiaDy minimiiet 

7. The medical connector of Claim 6, wherein expelBng a secondary fluid from said ter into 
20 said secondary comhiit deforms said vahre, permitting said secondary fluhl to enter said primary conduit 

and travd to the patient 

8. The medical comiector of Claim 7, wherem said vahre decompresses to Its original 
positton after said secondary fhial has passed from said secondary conduit to said primary conduit 

8. The medical connector of Clm 1, whercb said hia^ may be insmol to a second poation 
2S within said secondary conduit such that said hier biases said tab of said vahre, collapsing said vahre such 
that said primary fluid b prevented from traveftig past said vahre, white fluid communication is maintained 
between said Im and the patient 

10. The medical connector of Claim 2, wherein said her causes an audible sound upon 

transversing said protrusion. 

30 n. The meiGcal connector of Clata 1. wherein said secondary condutt further comprises a 

teckng mechanism for tocldng said secondary conduit to said luer. 

1Z A method for introducing and withdrawing fluids from a patient comprising the steps of: 
inserting a to a first position in a secondary conduit of a medical connector, said 
medical comiector having a primary conduit a secondary conduit and a holtow, resilient vahre such 
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that a source of primary fluid may flow through said wahe when said vahre is In a dacompressad 
state and wherein said primary source of fluid is prevented from flowing through said valve when 
said vahre b m a compressed state; 

forcing a second fluid contains! in said hier into said secondary conduit thereby sOghtty 
deforming said valve such that both said primary and secondary fhiids may travel through said 
iradical connector to a patient simultaneously; 

mserting sad luer to a second position in said secondary conduit such that said primary 
source of fluid may not transverse saU vahre while fluid communication is established between 

said hter and the patient' 

withdrawing fluid from said patient through said primary and secondary conduits and into 

said hien and 

removing said luer thereby reestablishing sad flow of said primary fluid from the source 
thereof through said medical connector to the patient 

tl The method of Clann 12, wherchi an audble sound is generated when saki k«r is 
inserted mto the second position in sad second^ conduit 

14. The method of Cbmi 12, whereto said withdrawing step is conducted after said inserting 

said luer to a second position step. 

15. The method of Claim 12, wherein said insert'mg a hter to a fast position is conducted 

before said inserting a luer to a second position stqi. 

IB. The method of Cl«m 12, whoeta said inserting a hier to a second position is conducted 
befm said inserting a luer to a first position step. 

17. The metiiod of Clairo 12, wherein said withdrawal step is conducted before said forcing 

step. 

IB. The metiiod of Clabn 12, wherehi said forcing step is conducted before ssid withdrawal 

step. 
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